SPECIFICATION 
TITLE 

"MULTI-ELECTRODE CATHETER" 
BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to a multi-electrode catheter and in particular to 
a multi-electrode measurement catheter for measuring esophageal or diaphragmal 
electromyographic (EMG) signals. 
Description of the Prior Art 

It is known from, for example, United States Patent Nos. 5,820,560 and 
6,259,938 to provide a multi-electrode EMG measurement catheter that has a 
flexible, longitudinally extending, body for insertion into the esophagus of a patient 
and a number of externally mounted electrodes. The electrodes are located at 
longitudinally spaced-apart positions at a caudal section of the body in order to 
receive, in use, diaphragmal EMG signals. A corresponding number of electrical 
conductors in the form of insulated wires are provided and these are located within a 
lumen of the body. Each wire is connected to an associated different one of the 
external electrodes and runs within the same lumen from the associated electrode to 
a cephalad section of the body where an external connection to an EMG signal 
processing system may be established. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a multi-electrode catheter, 
which is less complicated, and therefore easier to manufacture, than conventional 
multi-electrode catheters of the type described above. 

This object is achieved in accordance with the principles of the present 
invention in a multi-electrode catheter having a longitudinally extending body with a 



number of longitudinally extending lumens formed therein, and a number of 
electrode assemblies. Each electrode assembly has an electrode located at an 
external surface of a caudal section of the body and an electrically conductive 
surface extending longitudinally within an associated lumen, connected to a 
cephalad section of the body. The conductive electrical surface forms at least a 
portion of an internal wall of the associated lumen, so that the conductive surface on 
the interior wall of each lumen is electrically connected to a different one of the 
electrodes. 

By forming at least one lumen with at least a portion of the internal wall 
section having a conductive section which extends from the region of the electrode 
to the cephalad section, a less complicated, and therefore easier to manufacture, 
catheter is achieved. 

By providing a number of lumens, each with at least a section of an internal 
wall having a conductive surface in electrical connection to an associated single 
electrode of the multiple electrode assemblies, an electrical connection between 
each electrode and the cephalad section of the catheter can be relatively easily 
established. 

DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a schematic illustration of a first embodiment of a catheter according 
to the present invention. 

Fig. 2 is a schematic sectional view of the catheter of Fig. 1 . 

Fig. 2A illustrates a point contact arrangement as an alternative to that shown 
in Fig. 2. 
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DESCRIPTION OF THE PREFERRED EMBODIMENTS 

As shown in Fig. 1 and Fig. 2, a catheter 22 has a longitudinally extending 
body 24 having a caudal section 26 and a cephalad section 28. As with known 
catheter arrangements this body 24 is formed from, for example, polyurethane and is 
provided with a number of longitudinally extending lumens 30a-30e. In the present 
embodiment only two of the lumens 30a and 30b are each provided with an 
electrically conducting surface 32a and 32b that, in the present example, entirely 
covers an inner wall 34a or 34b of the corresponding lumen 30a and 30b. Each 
conductive surface 32a and 32b extends from the caudal section 26 to the cephalad 
section 28 of the catheter 22 so as to be substantially longitudinally co-extensive with 
the associated lumen 30a and 30b. 

A number of electrode assemblies, being no more in number than (here the 
same as) the number of lumens 30a and 30b having conducting surfaces 32a and 
32b, is also provided as part of the catheter 2. Each assembly has an electrode 36 
or 38 located on an external surface 40 of the caudal section 26 of the body 24, and 
an associated electrical contact 42a or 42b, that extends from the external surface 
40 to a one of the conducting surfaces 32a or 32b of an associated lumen 30a or 
30b to provide an electrically conducive path between its associated electrode 36 or 
38 and the conducting surface 32a or 32b that now forms the electrical conductor of 
the assembly. 

As can be seen from the sectional view of the catheter 22 through the 
electrode 36, that is shown in Fig. 2, the embodiment provides a first electrode 
assembly with a point electrode 36, formed integrally with an associated contact 42a 
which extends through the body 24 of the catheter 2 to contact its associated 
electrical conductor, the surface 32a, of the lumen 30a. An alternative point 



electrode arrangement is illustrated in Fig. 2A that depicts the lumen 30a. A hole 44, 
preferably with electrically conducting inner walls 46, connects the external surface 
40 with the conducting surface 32a, a portion 48 of which surface 32a also 
terminates the hole 44 to seal against ingress of fluid into the lumen 30a from 
external the catheter 22. In this manner the hole 44 and the terminating portion 48 of 
the conducting surface 32a effectively forms a point electrode. 

There is also provided in the present embodiment a second electrode 
assembly comprising ring electrode 38 in electrical connection with its associated 
contact 42b which extends through the body 24 of the catheter 2 to contact its 
associated electrical conductor, the surface 32b, of the lumen 30b. The ring 
electrode 38 may be formed in a manner well known in the art, for example, by a 
physically separate metallic ring located about the outer surface 40 of the catheter 
22, or by an integral conductive trace, formed, for example using sputtering or other 
deposition techniques. 

It will be appreciated that the catheter according to the present invention may 
be provided with more electrode assemblies of similar construction and that some or 
all of the electrodes 36, 38, 44 and 48 of the plurality of assemblies may be identical. 

Although modifications and changes may be suggested by those skilled in the 
art, it is the intention of the inventor to embody within the patent warranted hereon all 
changes and modifications as reasonably and properly come within the scope of his 
contribution to the art. 
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